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traveling (i) at the maximum speed at
which the vehicle will operate (ii) at an
impact angle no less severe than hori-
zontal to the vehicle, with no penetra-
tion or spall. An impact angle that is
perpendicular to the window’s surface
shall be considered the most severe im-
pact angle for purposes of this require-
ment.

(2) Each side-facing exterior window
shall resist the impact of a:

(i) 12-pound solid steel sphere at 15
mph, at an angle of 90 degrees to the
window’s surface, with no penetration
or spall; and

(ii) A granite ballast stone weighing
a minimum of 0.5 pounds, traveling at
75 mph and impacting at a 90-degree
angle to the window’s surface, with no
penetration or spall.

(3) All exterior windows shall:

(i) Resist a single impact of a 9-mm,
147-grain bullet traveling at an impact
velocity of 900 feet per second, with no
bullet penetration or spall; and

(ii) Demonstrate anti-spalling per-
formance by the use of a 0.002-inch
thick aluminum witness plate, placed
12 inches from the window’s surface
during all impact tests. The witness
plate shall contain no marks from
spalled glazing particles after any im-
pact test; and

(iii) Be permanently marked, prior to
installation, in such a manner that the
marking is clearly visible after the ma-
terial has been installed. The marking
shall include:

(A) The words “FRA TYPE IH” for
end-facing glazing or “FRA TYPE ITH”
for side-facing glazing, to indicate that
the material has successfully passed
the testing requirements of this sec-
tion;

(B) The name of the manufacturer;
and

(C) The type or brand identification
of the material.

(d) Glacing securement. Each exterior
window on a passenger car and a power
car cab shall remain in place when sub-
jected to:

(1) The forces due to air pressure dif-
ferences caused when two trains pass
at the minimum separation for two ad-
jacent tracks, while traveling in oppo-
site directions, each train traveling at
the maximum authorized speed; and
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(2) The impact forces that the glazed
window is required to resist as speci-
fied in this section.

(e) Stenciling. Each car that is fully
equipped with glazing materials that
meet the requirements of this section
shall be stenciled on an interior wall as
follows: ‘“‘Fully Equipped with FRA
Part 238 Glazing’’ or similar words con-
veying that meaning, in letters at least
38 of an inch high.

[64 FR 25660, May 12, 1999, as amended at 67
FR 19992, Apr. 23, 2002]

§238.423 Fuel tanks.

(a) External fuel tanks. Each type of
external fuel tank must be approved by
FRA’s Associate Administrator for
Safety upon a showing that the fuel
tank provides a level of safety at least
equivalent to a fuel tank that complies
with the external fuel tank require-
ments in §238.223(a).

(b) Internal fuel tanks. Internal fuel
tanks shall comply with the require-
ments specified in §238.223(b).

§238.425 Electrical system.

(a) Circuit protection. (1) The main
propulsion power line shall be pro-
tected with a lightning arrestor, auto-
matic circuit breaker, and overload
relay. The lightning arrestor shall be
run by the most direct path possible to
ground with a connection to ground of
not less than No. 6 AWG. These over-
load protection devices shall be housed
in an enclosure designed specifically
for that purpose with the arc chute
vented directly to outside air.

(2) Head end power, including
trainline power distribution, shall be
provided with both overload and
ground fault protection.

(3) Circuits used for purposes other
than propelling the equipment shall be
connected to their power source
through circuit breakers or equivalent
current-limiting devices.

(4) Bach auxiliary circuit shall be
provided with a circuit breaker located
as near as practical to the point of con-
nection to the source of power for that
circuit; however, such protection may
be omitted from circuits controlling
safety-critical devices.

(b) Main battery system. (1) The main
batteries shall be isolated from the cab
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and passenger seating areas by a non-
combustible barrier.

(2) Battery chargers shall be designed
to protect against overcharging.

(3) Battery circuits shall include an
emergency battery cut-off switch to
completely disconnect the energy
stored in the batteries from the load.

(4) If batteries are of the type to po-
tentially vent explosive gases, the bat-
teries shall be adequately ventilated to
prevent accumulation of explosive con-
centrations of these gases.

(c) Power dissipation resistors. (1)
Power dissipating resistors shall be
adequately ventilated to prevent over-
heating under worst-case operating
conditions.

(2) Power dissipation grids shall be
designed and installed with sufficient
isolation to prevent combustion be-
tween resistor elements and combus-
tible material.

(3) Power dissipation resistor circuits
shall incorporate warning or protective
devices for low ventilation air flow,
over-temperature, and short -circuit
failures.

(4) Resistor elements shall be elec-
trically insulated from resistor frames,
and the frames shall be electrically in-
sulated from the supports that hold
them.

(d) Electromagnetic interference and
compatibility. (1) The operating railroad
shall ensure electromagnetic compat-
ibility of the safety-critical equipment
systems with their environment. Elec-
tromagnetic compatibility can be
achieved through equipment design or
changes to the operating environment.

(2) The electronic equipment shall
not produce electrical noise that inter-
feres with trainline control and com-
munications or with wayside signaling
systems.

(3) To contain electromagnetic inter-
ference emissions, suppression of tran-
sients shall be at the source wherever
possible.

(4) Electrical and electronic systems
of equipment shall be capable of oper-
ation in the presence of external elec-
tromagnetic noise sources.

(5) All electronic equipment shall be
self-protected from damage or im-
proper operation, or both, due to high
voltage transients and long-term over-
voltage or under-voltage conditions.

§238.427

§238.427 Suspension system.

(a) General requirements. (1) Suspen-
sion systems shall be designed to rea-
sonably prevent wheel climb, wheel un-
loading, rail rollover, rail shift, and a
vehicle from overturning to ensure
safe, stable performance and ride qual-
ity. These requirements shall be met:

(i) In all operating environments, and
under all track conditions and loading
conditions as determined by the oper-
ating railroad; and

(ii) At all track speeds and over all
track qualities consistent with the
Track Safety Standards in part 213 of
this chapter, up to the maximum oper-
ating speed and maximum cant defi-
ciency of the equipment.

(2) All passenger equipment shall
meet the safety performance standards
for suspension systems contained in
part 213 of this chapter, or alternative
standards providing at least equivalent
safety if approved by FRA under the
provisions of §238.21. In particular—

(i) Pre-revenue service qualification. All
passenger equipment shall demonstrate
safe operation during pre-revenue serv-
ice qualification in accordance with
§213.345 of this chapter and is subject
to the requirements of §213.329 of this
chapter.

(ii) Revenue service operation. All pas-
senger equipment in service is subject
to the requirements of §§213.329 and
213.333 of this chapter.

(b) Carbody acceleration. A passenger
car shall not operate under conditions
that result in a steady-state lateral ac-
celeration greater than 0.15g, as meas-
ured parallel to the car floor inside the
passenger compartment. Additional
carbody acceleration limits are speci-
fied in §213.333 of this chapter.

(¢) Truck (hunting) acceleration. Each
truck shall be equipped with a perma-
nently installed lateral accelerometer
mounted on the truck frame. If truck
hunting is detected, the train moni-
toring system shall provide an alarm
to the locomotive engineer, and the
train shall be slowed to a speed at least
5 mph less than the speed at which the
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